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TEST:  MATERIAL  -  EVALUATION  -  CHARPY  IMPACT  STRENOTH  D6AC  AND  4330-V 
STEEL  ALLOY 


OBJECT:  Determine  the  Charpy  impact  strength  of  D6ac  and  4330-V  alloy 
sTeel  at  R.T.  and  -65°P. 

PROCEDURE i  Eighteen  specimens  were  prepared  for  Charpy  "V"  notch  impact 
tests  per  drawing  FTJ-10940-100  shown  as  Figure  1.  The  material  for  the 
six  "A”  series  4330-V  specimens  came  from  a  T2-V  configuration  forging. 
These  specimens,  representing  the  longitudinal  direction,  were  taken  from 
a  2-1/4"  diameter  section  which  protruded  from  the  forging  proper.  This 
forging  was  of  lower  carbon  content,.,  approximately  .30C,  and  was  given 
a  double  draw  at  300°F  to  obtain  a  hardness  of  between  43*5  and  46  Rc. 

The  "B"  series  4330-V  specimens  were  taken  from  the  grip  section  of 
fracture  toughness  specimen  number  4-22  tested  under  test  30-2618.  The 
specimens  represent  the  long  transverse  direction  of  a  4”  x  12"  forged 
billet.  The  "H"  series  D6ac  specimens  were  taken  from  4"  x  12"  billet 
"DB",  reference  test  30-2682.  These  specimens  represent  the  long  trans¬ 
verse  dlreotlon  of  the  billet.  In  heat  treating,  the  specimens  were 
given  tne  950°F  shelving  treatment.*  All  specimens  were  ground  to  the 
finished  configuration  after  heat  treatment.  The  ground  notches  were 
polished  with  a  rotating  wire  and  silicon  carbide  slurry  after  grinding. 
After  polishing,  the  specimens  were  stress-relieved  at  400°F  for  2  hours. 
Testing  was  conducted  on  a  Riehle  Model  Pl-2  impact  testing  machine  using 
the  60  foot-pound  range.  A  mixture  of  M.E.K.  and  dry  ice  was  maintained 
between  -68  and  -70°F  to  cool  the  specimens  prior  to  test. 


RESULTS t  The  test  results  are  given  in  Table  I. 


DISCUSSION!  The  specimens  tested  under  this  test  program  were  ground  to 
the  correct  dimensions.  The  thickness  at  the  base  of  the  specimen 
notohes  was  within  I. 001"  on  the  ,3V5"  dimension  and  the  notch  radius 
was  .010". 


Specimens  machined  from  the  failed  4330-V  fracture  toughness  speci¬ 
mens  had  low  impact  strengths.  The  average  value  of  8  foot-pounds  is  in 
agreement  with  the  results  obtained  under  test  30-2752.  The  4330-V 


specimens  machined  from  the  T2-V  forging  protrudance  had  high  Impact 
strengths ,  averaging  better  than  15  foot-pounds  at  both  R.T.  and  -65*F. 
This  protrudance  received  a  considerable  amount  of  hot  working  which 
probably  explains  the* very  high  R.T,  impact  values.  Specimens  machined 
from  the  D6ae  billet  also  averaged  better  than  15  foot-pounds  impact 
strength  at  both  R.T,  and  -65#F.  One-third  the  -65°F  test  values  were 
below  15  foot-pounds  for  both  the  D6ac  billet  and  4330-V  T2-V  forging 
specimens.  Increasing  the  specimen  thickness  at  the  base  of  the  notch 
from  .295"  (Ref.  30-2752)  to  .315"  increase  both  the  R.T.  and  -65#F  impact 
strength  of  the  D6ac  by  about  2  foot-pounds. 


CONCLUSIONS!  Both  the  well  forged  4330-V  (longitudinal  direction)  and 
Dt>ao  billet  material  (long-transverse  direction)  exceeded  an  average  of .15 
foot-pounds  Charpy  "V"  notch  Impact  strength  at  R.T.  and  -65°F. 
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Table  I  -  Chaffy  "V ’Notch  Impact  Tks r  'Results 
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MOTKSt 

1,  Unless  otherwise  specified  tolornncos  are  as  follows: 

Idnonr  dimensions  -  ,xx  £  ,03  .xxx  £  .010 

Angular  dimensions  -  £  0°  -  30* 

2,  Material  to  be  as  specified, 

3,  Grain  direction  to  bo  longitudinal  unices  otherwise  specified. 
A.  Finish  32/  all 

over. 
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